Abstract. An orthogonal representation V of a group G is said to have the Borsuk-Ulam property if the existence of an equivariant map f : S(W ) → S(V ) from a sphere of representation W into a sphere of representation V implies that dim W ≤ dim V . It is known that a sufficient condition for V to have the Borsuk-Ulam property is the nontriviality of its Euler class e(V ) ∈ H * (BG; R). Our purpose is to show that e(V ) = 0 is also necessary if G is a cyclic group of odd and double odd order. For a finite group G with periodic cohomology an estimate for G-category of a G-space X is also derived.
of G, then dim W ≤ dim V . Otherwise, we say that V does not have the BorsukUlam property.
It is shown in [13] that if V is R-orientable and e(V ) = 0 then V has the Borsuk-Ulam property. We will study the converse problem, that of whether the condition e(V ) = 0 implies that V does not have the Borsuk-Ulam property.
Suppose that G is a nontrivial, compact, connected Lie group and put R = Q. Then e(V ) = 0 ⇔ V T = {0},
where T ⊂ G is the maximal torus of G. Moreover, e(V ) is equal to the multiple of all weights of V (see [10] , or [13] for more details). In general, even in the case when G is finite it is difficult to derive e(V ). However, there exists a simple formula for e(V ) if G has periodic cohomology, in particular, if G is a finite cyclic group C k of order k. Assume that G = C k , and choose R = Z k , the ring of integers modulo k. It is well known (cf. [5] , [17] and a periodicity is given by multiplication by the element u = e(
We shall use the following 
(cf. [13] and [16] ), we get Proof. It is sufficient to show that if e(V ) = 0 then there exist an orthogonal representation W satisfying dim W > dim V , and a G-equivariant map
We assume that V G = {0}, otherwise S(W ) can be mapped into a point.
Let V be of dimension n. Consider the vector bundle ξ = EG × G V over BG. We claim that if e(V ) = 0 then the sphere bundle S(ξ) = EG × G S(V ) of ξ restricted to the (n + 1)-skeleton BG (n+1) of BG has a nonzero section. Indeed,
by its geometric interpretation e(V ) is the only obstruction to extending such a section over the n-skeleton of BG. This yields that there is a section on BG (n) , since e(V ) = 0. Moreover, since V is Z k -orientable and k = 2 the dimension of V is even. This implies H n+1 (BG; π n (S(V ))) = 0, because either n = 2 and π 2 (S 1 ) = 0 or n ≥ 4 and H n+1 (BG; π n (S(V ))) = H n+1 (BG; Z 2 ) = 0. Thus the section can be extended over BG (n+1) . Since G acts freely on EG the sections of the More precisely, for any cyclic group
Proof. given by the restriction of f can be considered as a C k -equivariant map
with an action of C k induced by the standard inclusion C k ⊂ C 2k . Let γ be a fixed generator of C k and f s be the restriction of f to the space S(rV
Note, that the map f s represents the sum of homotopy classes of maps f 2s and f 2s+1 in the group π 2r (S 2r−1 ). Since π 2r (S 2r−1 ) = Z 2 and f 2s is homotopic to f 2s+1 , f s is homotopically trivial. This gives us an extension of the map f to
and the proof is complete. 
. Nevertheless, our result gives a necessary and sufficient condition. 
An estimate of equivariant category
Closely related to the problem of equivariant mapping into spheres is the computation of equivariant category, cat G (X), of a G-space X (cf. [6] [7] [8] , [12] ). This is by definition the smallest natural number m (or ∞) such that there exists a covering of X consisting of m G-invariant open subsets U 1 , . . . , U m each of which can be equivariantly deformed to an orbit Gx i inside X.
Let X be a G-space. We say that an orbit type (G/H) = (G/G x ), x ∈ X, is minimal in X if there is no y ∈ X such that H ⊂ G y and H = G y . By α = α(X) we denote the number of connected components of X If X is a G-ANR then this follows from Theorem 1.10 of [12] .
In the general case, since G is a finite group
H/H i,j
